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11. *MfrM«]*# 1 ft*>Pmi&, ft&Tb%Lti 

12. 1 tit/<*ftS, *hfcJL*#U§ 

13. ***lifJ** 1 Wt>4fc«fc*. *#^-f: #P&&>&& 

14. i *#*Mt-f: 

15. ***Uf]**l W*^*ft». *#«tf-- Wt*^4fc* 

16. 13 4 15 tW^T-^*UH**Wt^*ft*. 
15 *#*E^ff: #^fe#Ufc$-Jfr£>h£. 

17. ***L*J*jjt 16 WlUMT^'HSW'feJfcte*, £#*M§E. 

18. ***L*J**. 13 S'J 15 tW-frfr-^*l#J**Wt>** 

19. -ifrt^*«MUL, •efc*#^w»j**.i t*r*w%>* 

fts. 

20. -ifr^fcJfcfcStfitSat*. •&fc*T«W^* 

25 

8 «W*fcfe*MtE *Mr&#*fe# A^(sacrificial)^; 
(c)^^iliL^(sacrificial)J@tJi^AJit*L, tfifcJtfcfefcflj-itg. 
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jfr, 4M^*4M*#*Tfe&*iq#A£Jft. 

5 21. *M**l*J*# 20 «i«lt*. jMMML-f: £#T&«(b) 

22. ifMfeM'J** 20 ttx£l±fc, *#*Mt"f : £*T&**(c) 

io t^A-t**i^Pl»t. A^*^J^c)t^A/9t*-t**wu&«-a^ 

23. ***l#J*# 20 tfxfcit*. ##*M§L-f: m&f%t{h) 

#A*r**#B*. 
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i# m =tt 



, «*£^-^&>i Ji*A«t*«-(^l*'^ WO84/03410). 

81a tt-f 81 -t#A, 83 #-i£7-M 

81 ^$JK 81a «tf M«A£ii£ 84a , £ 85 M.JL 

83 ^ Jifi-ftJMl 84a W-^^U, 87 &*-t A 

Jt£«84a, *££Jtt84a-fc;frW#'ML87a. 

i£fc&3l/fjT*ttx£*]A, 21(a)!']® 21(e). 

*»« 21(a)/5t*. ^■f-'fMtJfc. 81 ^&jL^$/ft#&& 

^^i^#jfc^AIL-ftyijft*]A^iL4HP^ 83 . 

*>B 21(b)#p5*, £WAtt^-f-4Mt& 81 t#*#£& 
83 «X**«UM#&i*± PSG jft 84 , 
^83 *|SI^4k.**A. 

*Mh *»S 21(c)/3pF, £PSG/&84 J2UUt#*P^83 #-h&^ 
A^^^^H^ 3 ->h^*L^ 2 *VJU& 85 . &Bt £ A£U& 85 
A*. PSG j& 84 fh&fttfl— & 

is§j£, *»ffl2l(d)^, £##A#-f-f-fMtJ& 81 tfnft&ftfrM. 
4L«7Ji^Aft«M87. 81 ********** 87 *h#A 



'ML 87a, ifi>M L -f-4MtA 81 tijM&fititt&feL 87 *t^A^cr 87b. 

*»S21(e)/5»f^, &'ML87aii*l*]tePSG&84.MMf# 
^ £ A^ift 85 *UWA£l£ 84a , ft tf*fl4**-HMtJ& 81 A& 
tf, ifJ^A^-ftA^jL, ^^Afl-cr 81a. f^ATM 
M82. 

*i*^**»t.*»WAW+-WMtA81 W4L**-K* 
*t, ^X*^AT#**M^->h'fc*L«#.^Jft82. 
■f-4MtA8i W4Lflj^AT^t«.SI«^-^*4aLW^iftJ4JBl85. 

t, 4Ufa 81a*frAtt>fc(J*tf^)&*M^82 4Mfr, 

B^#^-^*^*^Jft82^i±*!«A^^A81 

AW. 

«t«^A^WA*#A*W#^(JLH*4S^#^«. No.HEI 
4(1 992)-l 27479). 

*»H 22 i^tm^tMM-^<feM p 
92, jL#&94frft%k&&tilX~+*tii*l£1k*km.96 t *tp^ 
92 £ n 91 A,& p W$:Jr 92 J^U^-MrM 

93 ^ A£#>£ 94 , « A*~JMMb#A 95 94 Ji^A 

£ H a a^M96. ^A|t/fc#>& 95 WftMIi#l 94 , #rtflLfc£ 
#>&94 W->h£;£94a. ££j&94aJitf|Mfc#>&95&$A£* 
'Ml 95a . t^H^^lW p S4f*>& 92 &*k%k 96 
n^n^^M: 97^98. 



4foJ& 93 A& & W# # 9 V±£# 94 . «#t/ffc4bjft 95 
£#^94. &fr#.toJ&95 «AJ^'ML95a. i&ili£4M>*l 95a 
jl#Jr 94 £ A*M^«4*#, A£*£ 94a . 

Jfl CVD A4Ufc 96 , ««AJt|L**llt 95 

#*tm£J& 94a . fl^JifrSfrft.* A4U& 96 
94a Jl# A « &Htf 3 - t*L « 94a ft *W"H 

££ fl ViU&96 Ji#A#HMMfcJ&99, #££A^Jfc96 
^ p 3l^#L>ft92 4UiW|L4fc*bJ8t99 rt^Afl-o. ^A-?-fcJ&> ^ 
^■^A@^, «ft*lA^ttA-97 ip» 98 , "fe^*Jiiii^f***lp 
^r*>& 92 ^ ^ AMJ& 96 . 

WA^I#A» t . 94a 4Ui# f Aa&jft 96 A A#'l£3 

92 sfp £ aV£M 96 4Uqtf#fcfc&#£4fc^tf£^^&^##* 

£it*tA>!7#&*t. B#£#A£Jfc94a4u&*#A# 
# <tL&H^3 - *L4^ £ A^Jft 96 , £ AM 96 ft**4M*A 91 ■% 
*, #JL^IMHtjt^«*J|LA. *»**AAjft96ttiM4MM\ 1Mb 
Jfc95tt^##*&£W-*fc&ttp^^M&#. *» 

«*i#t-f-*A*^»fr«H&^*ft». 

*b*K B#£J*94a3fc£#£A*feJft96#flJ, *»**1\BL^ 
&ff|&-f£jft94arttt;&^., *J£J£94a#*fc, flj*»*.*h&^£4*A 
■f^JS94al*l^5L^, JW£jft94aJMir. B*. *#'J4&4fc. 
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j&^(sacrificial)J& 
(c)^^^(sacrificial)^Ji^ A Ji % *L, Ji fcteiL^Jfctt -~*P$* 

fl 1 (a) £JU 4t« 9i # tt***ttJM*#-- ±* 

^tf^fcttf-tf K, S l(b)4_>&#B 1(a) ttt A-A'$/?t#.tf*ltf 
S. l(c)4.j&*S l(a)t«B-B'W«*!*S; 

S 2(a)#J S 2(e)^S 2(a')f] @ 2(b')^ JMttf © l(a)fj 3 l(c)#r 

ffl 3(a)*'] ffl 3(b)A^^iL^^*ta*t^^ilMP^^*^*I 
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B 4 

B; 

B 5 £tt9J4Mt*£.titt *>*ft*^i#>*a^**ffl; 
B 6 M^Wl»MtMi^W^^^il#^ 
^:ttf*JfcB; 

B 7 M«««MfiMt>«ftMl^^^iJHF^ 
i3**tf#ItfjB; 

^*^j&b; 

**tt*!*B; 

b io &iwtm&&*M&?mt%tf%*£foWfi ( i3Lgr-%fr 

B ll 

#**#*JtfB; 

B 12(a)^B 12(b)A*!)l^^?IJ^*^*lfe»W*A***l 
ttiL**pa*tt**tt*l«B; 

B 13(a)^B 13(b)^*lA%«^4^«W*>f*fe*W|5^* 

B 14(a) J.B 14(e)^B 14(a')£B I4(e')4:-ft$ £j* B 13(a)fJB 
l3(b)^*^4felfe*^it^i.JHP^W^*^*ia?B; 

B 15(a)^B 15(b)^*J4.*9!#**AM^tJ**ft*«|5+* 

B 16(a), B 16(b)#>B ^(c^M^B 15(a)^B 15(b)/^fc 
^^HfeMitWAJMP^^^-T-ftB^AW^IftB; 

B 17(a), B 17(b)** B 17(c)^]A-St«#*^*. , !li^'b> f *ife* 

B 18(a)*>JB 18(g)^B^^/ t ^#«^^%,>^^^^+-=- 



#A, tM^Tfet; Jnfc*U ^*h^T**L^i**L4^RI^<fc 

A, *AA* Att n ^iL P «**+*#<*l*tfk 
)iMt^W-^(«* GaAs s InP, ZnSe , CsS #); 
46, #U 4S4l£#<£>R; *J*»4k 4a, 4*4^*******; 
^«:^>H^Ji*#^polycides, f-f". T**LT«^i^— 

AttnMp T%*L*.Ti«*-ta«* 

soi 4tj&*£* soi #jm**jm l *4Mm#*#a. *it*«.T. 

^HMtA*^ a**^ A, A nfipJ 

#JL-sr«*-f*<MtJML*i^A«4l, 
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£>j2|mi 

4Mfr*F#*##4J^ife#Lt jE.^$J&(^J*»J^B l(b)# 3c)^-h# 

$Jfctt&(J&BWtt«ft3te$-(^*£8 l(a)t P = Q =0)Jfc#L^i£,# 

^. #&#^ttX.*&##*OF*#J, teT«&#J*»*.# l.OxlO 5 *']*. 
^40.0xl0W. 2.5x10 s 14.4xl0 5 j.im 2 - 

2#R^10pm. 'J^L^^c@^^W#.^^^^-t^£, 

wi^^abtu***.^ 100 

60 Jtf*.# 90. 
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4MMP^&#fctt 50%iM*&. 

Jnfe&J.W(is contoured), ft^t^t, -t**L*^"^. it 

S 1(b)). T^£iL#-*P^#15fiS(&S7), *£iL#^#&«iR,* 

&k.%mttfiTftfrjk&\ x&%-^frtfn&&> *&4Mfr^#£.tf 

&X&&&*Pfr#lTSi*>AfiW-j*>JLQ 9); &&iL#^ttTJBfc* 

^^^^^»^^*P^W^^«(^J*iJia 1(b). 6#»8)#& 
*t#A, ^^i.#^P^fli*(*3*»je*ffl 7), x£*M&*P#*ttl* 
fcjkfa{m*$lW> 9), &&^%^fr^&fr&fo^frft^frjk&(W 
*»JLS 1(b), 6^8)^^^.. >iM£^&fe^*h 



JL®6, 7*M), *^Jfc^lS«^*ft*^iL#^^W^i-i*.TJi* 
teffli*£tt#JL(#]*»Jfcffl 1(b)). ^J*. tf4MMP^**-*P#J&aj-J§.£# 
&m%~Wi5-7T&.$ ^ JUHP^M^ «<.PQ ^ * ^ # F*. 

£ JnfefcJ? T ****** R 

fcW*T*fctftfM"*fl^fc(^*»JfcH 12(b)). 

W^a4^T§J*^^t'«^«*^**.^^**-*A^ 10% ' 
^H4Jfcfi8L#^t^ttffi**.## 100|am , *t#4.*.# 80nm . 

W faj Ffctf'J *» ^ 1 0|im $J 20Mm * # • 
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$A. iMtW^^Mm^ttfoKfl. £j&T>«^$tt 

®y$VX%k.#) l.OxlO 5 *! 40.0xl0 5 |im 2 ^^- 

*fc Bfr jt T * fe&Ak VX Tk&fc t in ft & fctt # 

# 0.5 £»J*L# 1.2miii. iW^t&»jLT*k^-tt*^)lkWR*^A 
ifiW-fr Au,Ni,Ag f-£v&. 

•a**A*'l\ fi4H»#*ttt***A**tt*»A, 
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**JMtT#£*« l.0xl0 ,9 £]*L# 1.0xl0 20 £^/cm 3 ltM.. 

;Ml$ttfc£&te3lT#t*M-|l* *j*A#. #*'],*., iMfc* 
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0.5 &\ \2\xm. 

^*j*Lji^R^^**^#3fc^AiEjajBL its., **^AAT* 

i£tf flL 5 50)^n , 10 30jim & 

ft¥jWT&te%J%~&ll*k&%, ( PSG ) , ( SOG ) , #■ 

m%&£3& ( BPSG ) , Si0 2 ^. f$SUkjm&&3&fi1bM#iTW> 
teMto'* 1 *) 3nm. 

# 900 1000 x: SiTM^hS 10 $J 100 4Nt. 
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$ i£*t& * ^ J&. T # # -f ^ A* T 

#JJIU^#A*&tt#JL^tftt**. &i±*)teife#LM*A* 

^HF, JBfcSfc, #lMFt-tfA*#*tt*M*rtl*. **f4 

*fc£T*M-**L*-W#A£je. 
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l(a)l'J l(c)#r*, ^^«m^^^H&^: *£#j£l#I 
^Ttfe ttefo^fr 3c 3b ^ ^ 3 #lA#Ji 

¥j SiN 2 W * t 3b AMMM&-*pa- 3c $ 

iiJi^w^^^t. lfr7jW£-tfefett*#^3cT«tttfi** 

£*3b tfSE$ 0,P*»Q#i^. #*&#^3b^MM^-fc.3Mi#£ 
4a ft t^W-ff-t^fe* X Y . Jifc^W>M^#a£#t&'fc. 
£*^^3cJi#£>M^3a. *b*h IMMNHc tt#^#Atf i§ 

£itfc/*4Mfe*tt#£*t#A Au/TiWJ&5 ^#i£##J 
T 1). £ jL#*P^ 3b -M* A3 Au/TiW Jft 5 W*-?", 

B 2(a)#> 2(a')#T^> *0 ^ *t#- NH 3 +SiH 2 Cl 2 750 5>J 

850 C^^alT, ^#^%>4fc«fc»-^%*L^ n 1(# 
625pm JM* 3 £»J 6Q/D ttfcM^ttlM^Mifl LP-CVD A 
*.#1.2pm;f-tf SiNJ&2. ffl*J«*tt. SiN ft 2 #A#**tt 

8xl0 15 &-^/cm 2 ttrtJJ^^A^fc^iiA, n 1 
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ujLT:fr#AnSUr^laiU.#T. flfl ^tf-.SfflU+PHj^. 

350 «| 450 ctffcjfcautT, &#f#Att*MtA l ttiM^M-t- 

1 fj 3^im PSG 4 PSG &4 Wlitt 

4tti$/t£. £*#90o^*.# looo^ttaAfcH 

^t-jtt, 2f PSG j& 4 ^^W'J^^ftW^ 1 
PSGI^4 Ji^^^J-M, *»ffl3(b)^*. :fc£*&#$*t&, 
J?'J£T-#^£ PSG j&4 Ati £ Ai&ft 3 4*#jfcft*Jfc*MUi A 

1 PSG J&4 L *»B 3(a)#*. PSG 

j@i 4 *fj$ AfiJfttf, £ L *F4Mt $> aV£J& 3 St&fttakM-A 1 , 

UL#, ^A«**4tPSGJBt4^AH*, #ft#tf£T-##A 

Sjft^Jfc^. PSG & 4 HF &#}Wfr4$tf)7T&fc% 

AM. i£#$APSGIBUttH*, te** PSG J014 
10I'j30Min. ii#*4*.ffl4t^Ji**L^Afe'«.. ^*7&4Mfr&(*P-t 
fc*L)*-A4Mfr. :MUttfPSGJft4*Jffe*Jte**. ^^T-#^]^ 

*»H2(c)^(c , )/9T#, *J^^SiH4^*.W 550*J*.«700 

^^POCla i^A^JBt 3 *A* 

J&3 ^^^FJ.^^^A,a-cm- 2 S»J>rL+Q-cm- 2 . Rt£, ftfoMttTr 

^WA^iL#^^3b^ 

4M&*F^3c tf-tife#L. 4M&^3c ¥)%tH&.tW-frJi&J 2.5x10 s f J*. 
14.4xl0W ©##->H^A.i£^. 3b 

3c tt->H4— *fc. 3b *t£4M*^ 3c ft 

&_L, *»-£;fr-*iL#^&#tt*:*\ *b>K £PSGJU-t# 
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2&tkJ&3£%&*+$]*-++£&*.* l )6&) 10pm 'Ml 3a. 
'MltfiMfcT— PSGJ& 4 jfcit^A'Ml 3a , 

jfc*K *»B2(d)#»2(d*)*hF, $ AuffiWfl*5(*.#2*»J*.#4pm/ 
0.2 0.3nm^Mf, #^Tfe&^Jifc^&#-f-. 

Au/&$4M£T--#fl HF*J4**J*4'»PSGJIIt4 tf, Ifr-it*^ 
*t*]*k#, ^^AAutt4L^ATiWJBL ^ « RrjL Au JBUT**J T 

Bfcj&, *»B 2(e)#» 2(e')#f^. fcmM&ttJk 1 *2t£ 5 £| 
10%HF JM*#]t-M*tt. IPA(Jf-«^)JL4feii#-T-*, 4Uo$#J 
PSG A 4 4a . 

4e.ife#.ED(*P*.# 3 #J*.# 6V # DC);M-t&&3 ?fcT&&. 1 . 

/AJt%&3#JT&&l #5E&i&£(*>S 5 t^a, pP^). 

a£fc&&i±fepLR(*j*»*.# 1 £J 3kQ)A^<frA 

13 t. 4M&-*P^ 13c(Ji**l^^^Je 14aiU:;frtt^)tfJ&«£iL# 
^ 13b Jiyjr, .*7#r&iL#^ 13b SiN Jft 2 iE-t 
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£Afc*tt>-i-ifcjaUMfrtt, ***** 

***£. 

*»B8 - 0hr, 1*-TT»^K*J^K il&fcfllttf*****^ 
B 1 fl******^-^! 5 ?). £*fe#J&31 
Jr SiN J&22 ^4L«*t^AWA^-*p^, gj^^^^33c jM*« 

fit^xt^, *P, ^@2(#2(a')t. £$;&a]&&.SiN&2 
^ A S * Hfr/fJ *] tefcfkttJk 1 0.5 $J 2.0|mn,^^^ S 2(b) 

#&1 tt^M^MU^M-PSGJBU. 

Hltt******^*!^, ***SiNJ*42J»JL«*. 
#iL#-*P#43b&/fck, £JL##*M3b ti^f^, i?&4M&*F^ 
43c >N&fc, jH^UL*&***#&*tf *#*P#* 43c 

BUtt*******Jijfi|S), ita*JA: £.Mfc*53tt-t**#-- 
*3.*4UL#&tt*&#tt*Mfr*F$' 53c , &4M&-*F^ 53c 
^=.^^#*^il#^53b. 

HM&*l4t 53c ^ f««l 53b mt% R,S T feffl. 
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iL^ JL-*H^ 53b *t4MMF£- 53c «i#i«»8l«^«##* 

iii±X£ iL#^ 63b ^i£T3ri&J.&^r 62 , $L%^H&*Lp 
+, vxtk%.M&*i$t%k > &0 2(b)*>2(b')t> 

**TtfH&An«-*A. a*, ***T**UG*ia#. 

^«^73c«^ii^^^afe^wm. 

ftfe-TTftft&JJ 1 ! i^K it* > 4Mfc* * % - 5Mfc*l t *M« 
^i/'itM/ 1 , Sp, £S2(b)^2(b')t. £ife#PSGJfc74(3 
^2.0nm^)^^A^r^^©^. &PSGJ&74##i&#A*»ffl 
12(a)#T7F Witt G(*.# 10 #J 20nm)tt****«77 , #J/8*ifl** 
77, 5ai±fcPSGJft74ft^HF«*k#lt*.^«^. *M*PSG& 
74 0.3 #J l.O^im, #«LPSGJ&74 tf#ikM»#A£>H&*#» 

*»a 13(a)#» 13(b)#f^, *TTfi^K*l^. tttt 

AW-t**L^#-^"*P^3c^fr4fc* #«6a#feH. 
4 6a * 18 pin 40j.im A. 

t**B 2(c)^ 2(c')*J&, 14(a)** 14(a')0r^, 
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&%ft¥l*kttJk 1 tt**4Ltf-k#**tf 0.05 $J 
0.2^im/0.1 *J 0.4|um^-^ Au/TiW^7 . 

8fcJ&, 14(b)^ 14(b')#r^> AumW JBH jM-M*A 

10 *j 30jim Wl^Wf^^f^^l 

ttJ&, 14(d)^ 14(d')#T^> *J^*^-Jft#**<Ui*fe Au/TiW 
6a iM****** 5a. 
^r® 14(e)fr 14(e')#T^> 1 *$fe£ 5 $J 

10%HF*]*k*lt^'Mt, ##.n>AjL*Ut-f*. «ft^*J*k***# 
PSG/&4>*^&£J£ 4a. 

15(a)^ 15(b)/^, lfrTT«WE*J^K it**«t^*. 

^ 3 a A ^ -t t 3b # # # $ & _t^t*» # 

6a . 

S 15(a)#» 15(b)>M^^#&-£#PSG/&4a,£#fc 
Pmt%, flSjffi 16(a)fJ 16(c);M*$*]te;fr*-£-#PSGJBMa TOfc> 

>@ 17(a)*» 17(c)#r^, IfrTTtfttEflM^K &J*fr'Jt#fc 

fkJ& 3 &tt-tfc*U**#^ 3c 3b Ji*g/ft# a*4$0r 

%$i&-t%% 6b . g 6b $ 18^im 60|.im 

S 17(a)#» 17(c)^##m^&*#PSGJ&4a,£#l& 
>4Mfe*. fl7 S 17(b)4t^^ *fl*k>*-&*# PSG J& 4a TO 
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*»ffll8(g)#hF, ^TT^E*)^h it**Mttt***fe* 
i?B l ^*J**ife*JM^-t*RI. &2&tkJ&3Mjk¥)jL 
**L^iL#^^^^ii^ A^lfc^*(bumps)W^.^ 6c,6d 6e . £ 
i£^j£6c,6d^6e t. t*'tt£*#fc«*ft*# 
^•6c,6d^6e^J5 , J4.18nm^30nmjS:, 12pm itj^30nm& 
6pm 30f.im ^tfj^ls] 6$ RI fi^ 20pm . 
***** 6c ft*****, *fc* 6d 6e jfeafc^**** 

^lliJI ^gifetf'Jt^B 14(a)#» 14(a')*J£. fe25nm^*M* 
»M Au/TiW j& 7 W*>h4L*-t. 6e frfyjmMt 

^tf^^EJSWW^n, ^^A*M**JS*9a, ^® 18(a)** 
18(a')#T^. 

jtb^r, 18(b)^ 18(b')#f*> . #J#4fc£*ifcfc#<£ , ttJte 6e\ 
j&j£*#&*MNB*9a. 

Bt&, *»B 18(0)^18(0')^, *»-L^ti«Jfc^#fc4M**l, 
^A@6d^E^«Affcr, ^«^A*M*#JB*9b. 

*bj&, ^B 18(d)#> 18(d')#T*> *'Jfl4fc^*fcfc&£H8U&6d', 
jKU&*#4iW*rt]B*9b. 

«U&, *»B 18(e)*»18(e')#N*. *»-t^*«^*:4t*k*i|. 
6c^EWi?fu, JM»#£4k**]ffl*9c. 

*»B 18(f)^ 18(f)^, ^]^^^it^«6c', & 
J&*#*M*B*9c. 

^B 18(g)jfp 18(g')#r^> *'J$^J&6c\6d>6e'##& 
Au/TiW $£7 *.#A4 6c,6d 6e ^-f-***^ 5a(^^*). 

4a. 
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fc#ttf &#*P^ 3b 6f,jfc*ttlK^frfiH#. * 6f 
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